QX-314 produces long-lasting local anesthesia modulated by transient receptor potential vanilloid receptors in mice.
The quaternary lidocaine derivative QX-314 is now known to produce long-lasting local anesthesia despite its positive charge. However, recent research suggests that the transient receptor potential vanilloid receptor agonist, capsaicin, should reduce the onset and offset times, whereas the transient receptor potential vanilloid receptor antagonist, capsazepine, should delay the onset time of sensory blockade by QX-314. Sensory blockade in the tail of the conscious mouse was investigated using QX-314 2.5% in combination with capsaicin 0.1% and/or capsazepine (50 microg/ml). After tail injection, onset and offset times of local anesthesia were measured using the hot water tail-flick latency test. Capsaicin reduced the onset time of local anesthesia by QX-314 by more than 75% (Mann-Whitney test, P = 0.007; n = 10 per group) with no effect on the offset time of QX-314. For QX-314 without capsaicin, the onset and offset times were 23 min (interquartile range 15-30 min) and 300 min (interquartile range 285-375 min), respectively. For QX-314 with capsaicin, the onset and offset times were 4 min (interquartile range 3-8 min) and 360 min (interquartile range 285-435 min), respectively. In the antagonist study, capsazepine without added capsaicin decreased QX-314's efficacy, as 6 out of 9 mice did not develop sensory blockade after 90 min (Fisher exact test, P = 0.009). We have confirmed in a sensory blockade model that QX-314 is a local anesthetic with a slow onset and a long duration of reversible blockade. Capsaicin, a transient receptor potential vanilloid receptor agonist, accelerated QX-314's onset kinetics, whereas capsazepine, a transient receptor potential vanilloid receptor antagonist, decreased QX-314's efficacy. These observations raise the possibility that endovanilloids may modulate cell entry of QX-314.